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REAL CHARGE TO PATICIPANTS
(O PoSITIVE DISCUSSIONS

(@) CONVINCE OURSELVES ABouT
THE CcrUCIAL IMPDORTANCE Ol
e+e- LINEAR CoLu DERS

THEN, TAKE A WIDE VIEW TO
CONVINCE OTHERS,

= THIS TALK NEEDS TO BE
PROVOCATIVE .,

PLAN OF THIS TALK

(D CURRENT SITUATION OF
ELEMENTARY PARTICLE PHY SIS

() ADVANTAGES CF €7€ COLLISIONS
() PosSIBLE SCENMARICS

@ KeyiwordS To FOoS IN EAcH
WERKING (GRovP

() ReLATED PHYSIcS &> LC
AppLicaTIoN OF LC TECHNOLOOY



CURRENT SITUATION OF
ELEMENTARY PARTICLE PuysIcsS

ON THE EVE oF THE

REVoLUTION

FVeN IF THE MHIGGS BOSON witLlL
NoT RBE DISCOVERED TOMoRROW AT

LEP2, THERE WL BE A pevoLU TIoN .

T ELEMENTARY

HI1G6S " NEW PARADIGM

SUSY

NOW euT
v éLPERSTRHVG
BuILD FromM

Z
# cLemenTary THE SCRATCH

HIG6S



| EARN FRom THE PAST
REVOLUTION

NovemeeR RevolLuTion {944
(Dtswveay oF ;r/-.‘,)

BegcoRE

CHARM QUARK WAS PREDICTED

LEPTON- QUARK SYMHETRY
GIM MECHANISM 1970

{ Even 3RD CENERATION WAS )

\. CoNSIDERD DY KoBAYAM=-MAcCKAVA
1633

BUT PHYSICISTS ARE RBUSY WITH
HADRON SPECTROSCOPY | PHENOMENOLOGY

DISpPERSION ReLATION

REGLE PoLE
VECToR MeSon DoMINANCE

MANY PHYSICISTS THOVOHT THAT
ete= cotliSioN (S JUST FoR
QED STUDIES (onr AT MosT
vmMmpD ) .
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PRE DAWN OF NovempeR

Table of Va L\ 05 0 f R ’2&‘/ oLvT o A"J
Value Model

0.136 Bethe-Salpeter bound quarks

2/3 Gell-Mann—Zwelg quarks

0.69 Generalized vector meson dominance
Ml Composite quarks

10/9 Gell-Mann-Zweliy with charm
2 Coloured quarks

2.5 to 3 Generalized vector meson dominance
2 to 5 " " " "
1y

4 Han-Nambu quarks

5.7%0.9 Trace anomaly and o dominance

5.8 : i:; Trace anomaly and ¢ dominance

6 Han-Nambu with charm

H.69 to 7.77 Broken scale invariance

8 Tati quarks

8 -2 Trace anocmaly and = dominance

g Gravitational cut—off, universality
9 Broken scale invariance

16 bUlz X SUIE;

351/3 o . ) gauge models

16 16)

~5000 High 7 quarks )

70,1383 Schwinger's quarks;

m = of partons
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Terazawa, ref 27
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Choudhury, ref 8
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Parisi, ref 40

Nachtmann, ref 39
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Cabibbo and Karl, ref 9
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AFTER THE PREVOLUTION
Jp = (c2) 4S3

EVEN EXPERIMENTALISTS ReCobN\ZED
THAT

LEPTONS MDD QUARKS ARE

ELEMENTARY PARTICLES OF
THE SAME LAYER

“THE STAWDARD MODEL AQUIRED
A UTIZEN SHI .

IMPORTANCE of ete- ColLiSIoN
WAS STRONGLY RECOGNITED,
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NOW

® PRECISE EW HEASW?EMGNT’S
WITH HEAVY TopP &RUARK

« H26V< Mpo < 210 GeV
(4s%cL)

( h = Hopm in MSSM)

e UNIFICATION OF O, O, X3
AT OC10'6) Ge (SULS) Susy-6UT)

e NO REALISTIC MODELS WITHOVT
ELE MGN TARY HI66S

@ I parKk MATTER

. X% IS AN IMPORTANT CANDIDATE
OF ColD DM,
ALTHOGCH TACH ARGUMENT IS WEAK
AlLL SUGGEST THE DPIRECTIOoN OF
ELEMBNTARY RHIGLS wWITH SUSY.

SINCE INFORMATION FLOW 1§ MUCH
FASTER THAN IN (§30 TH ,

g WE MUST BE OM THE RIGHT TRACK,



“h or HSusy
= REVOLUTION

PARADIGM OF ELEMEUTARY
MIGGS WITH SUPERSYMMETRY

NuUMBER OF ELEMENTARY
PARTICLES INCReASES RY

X2 + X
. MORE HIG6S

(C‘f. DIRAC'S ANTIDARTICLES ]

= X2 -
Q SELE CLONTUGATES

= NEEDS “conTINVOUS REVOLUTION
TowARS THE SUPER-UNIEICATION .

SUSY RREARING
chem-nous cF &4d L
GRAVITY

HAh AvD H SUSY
= ReEvVOLUTION .'

TREE FROM THE "MIND ConNTRolLE”
0 BY SUSY TMHEoRISTS.




BUILDING A MopelL #Ah Asusy
FRoM SCRATCH

HINTS
FERMION MONOI|ISM } HIcee
=
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TECHNICOLOR
THIS (DEA |TSGLF (1S
VERY ATTRACTIVE

D) S-.t- HEASUNEMSNTS

@) ExTeupen TECHNICOLOR
ALMOST EXRTINCT

STUDY
t& SysTEM & conpEpsaTiON
wtw~ SysTeM @

SOME VVErY |M PORTANT CONCEPT
MUST RE&E MISSING.



ADVANTAGES OF
ete- CoLLISIONS

@ PROCESSES

DIRECT ORSERVATION OF FUNDAMENTAL
PROCESSES IS

POSSIBLE IN et*e~ Coll,
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(@ KINEMATICS
‘LCI J’é':-,fé’m_

8 INITIAL STARE RAD. MiNoR
BEAMSTRAM LUNG = BFFECTS

e 3D KINEMATICAL FIT
[LHC) V57 << VSpp
guenTS AR BooSTED ALtowl Z AxIS
o Pr DRALANCE

BAcKGROUND (PuYSICS)

CHz __ o2pk
Cz2 0.6 Pb
JS=250 GeV
my = l2oe GeV

IL/-IC.] G WH,w»RV 0.4 Pb

gt
G wj; - wrtv Sooopb

Vs = 14 TeV
MH = }]L0 6’\/

MANY BACKGROUND PpROCESSES
ARE DUE TO STRoNG INTERACT!ON




@) THEORET!CAL PREDICTIONS

@ 0.17% ~ (07

LUMINOSITY
INITIAC STATE RAD,
Ew THEORY

LHC, [0% ~ 300/

IC- EACTOR
STRULTVRE FuNCTIonS

(B) DETECTOR [SSUE

NO PRoOBLEMS

excepT FoR IR

CCD, DRIET CHAMBER , TPC
COMPENSATING CAL, ---
CAM RBE USED

' o RADIATION HARD CHIPS
| | FoR FRONT-&D ELECTR,
* pPiLe vp OF EveuTS IV

cAL , |
e SopIsSTICATER TRIEE

o DETECTOR CANNUT BE

ACCESSt RLE  (S/THOUT
A LoNG SHYT DOWN






SCENARIOS TFoR e+e~ LC's

ConDITIONS

@ IN ANY CALE LHC ExPERIMENTS
Wil TAKE DATA FROM 200§
OR 2006 .

@ O(TeVv) LC TECHNOLOGY IS

NOT SO FEASY.
= START TFRoM (S < Soo GV

ACcorDING To THE ' wwiTe
PAPER " (Amnemican LC WG,

THERE ARE U CASES
DePENDING ON DISCOVERIES

BY LHC GxPERIMENTS,

THE SCEWNARIOS ARTE MeDIATD
AIMING TO BE MoRE REALISTIC,



ENERGY THRESHOLDS

< 130 6eV (S < 250 6ev
< 210 6V JS € 330 GV

€ mh

e m = 13S 6V Vs = 2me
¢ ~ 250GV

e Msusy ° < olTev)
WAIT (ol LHC

@ Msreome g 17 O
I¢ No h , No susy

@ AVAILABLE THECHNOLOCY
6F LC AT THe STaRT

(s € SooGeV



UPGRADE STRATEGY

DEPENDS ON THE AVAILABLE
TEHNOLOGY AFTER X Years

PAST EXPERIENCES
PHASE 4 PHASE 2

LeplL LEP IL

1969 - (94S 1956 - 2000 7
r0m 2°'¢ ~—" h 2217177

S b
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1981- 1660 (963 —
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1) h IS DistoveRsD (M, < IS0 Gev]

AuD EVIDENCE OF SUSY IS
Founno @ LuMC

May

opTimizeg (s, To h2 h
= HIEES FAcToRY
»

ok Mg,y CAnv RE® ReAcved AT LC
=» 6o To En\w ~ §00 GV X's £'s
Migusy CANNGT RE  REACHTD

#N
= UPGRADE PLAN

2) h IS S€EeN, NO EVIDENCE FoR
Susy @ LHC
Moy _
OPTIMIZE (See TO Oz h
= HIGCES FACTORY |
THEn 6o To VS py, ~ 500 GeV

L

secare For h, X's ,Ls

o

¥  RouCH ESTIMATE c¢& MxE 3§
My = ML MF/as

v DepenpING N THE Teenneth Y

PUAILARLE AT -THAT Tl he.



3) NO NEW PARTICLES ARE FOouND
@ LHC

GRADUALLY I1NCEMSE (S FRrRom

~25060N TO S pmax ~ 5006eV,
CHECK |F THER® 1S W, X, -

\€ VYEL D STAY THele
|6 NO D GO TO \s~2mg
STubY &% .

DECIDE UPGRADE O NOT
DURING a2 RUN

U) AWEALTH OF NEW PHENO MENA
ARE S\BUTED AT LEP, TEVATRON

LRC . |
MULT! PLE SouleES ©
NEw pPHYsices

THINK THE MOEST (W8T EEFECTIVE
WAY To STudey THESE 2741 X4
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@ PRECISION MEASUREMENTS ©OF
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e YWW->h
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e CONSIDER WHAT KIND CE FUNDAMZNTAL
pHYSICS BEYoND THE SM CAN RE

EXTRACTED FROM THE STUDIES AT

tE THRESMOLD K € If NO LIGHTh
NO SVUSY

e PRECISION MEASURE MENTS
AT ~2m¢ ( me,ols, Ye b - )

e Wtw— StUDIES (TGC,LET)

COMPARE LC(¢(s) &> LHC
SYSTEMATIC

e GICAZ

SYSTEMATICS Es, £, Pol, ..

ACCELERATOR |SSUES

| ALTERNATIVE NEW PHTSICS i

« NEJ/ CRAY (| DEAS

o EYTRA - DIMEUSIONS
AlM ©F LC /oTuER Eyp'TS
cosmotoey



DETECTOR WG'S

@ THINK ABoUT THE DETECTOR AS
A SYSTEM .- DETECTOR ConCEPT

DETECTOR CONCEPT 1S DRIVEN BY

|. ImMpoRTANT PHYSICS
2. POCSIRLE TECHNOLOEY
3. CoLLIDER DESIEGA

RUNCH STRUCTURE, |R DESIEW,

. coSsT

@ TAke TUulL ADVANTACGES OF
€*€é~ CoLLISICeNS
CLEAN FTNVIRON AENT
GUENT RATE , BUNCH STRUCTURE

LHC exp'ts GAVE UP
MANY NICE DEVICES
@ USE TECHNoLOGIES DEVELOPED

FoR LHC DETECToRES, | £ NEGDED
- RAD. HARD

USE ComMmER(CIALLY AVAILARLE
DEVICES - Low CO8T



DETECTOR MACHING' INTER ﬁAc,e»

® Desaeu at: SHoRT LENCTH
REAM DELIVERY SYSTEM

© JR DESICN (STARILITY ©fF FINAL Q)
e BACKOROUND (€t~ pAaIR ,N) vs
DETECTOR CONCEPT (S12%, E)
o MEASUREMENTS AT (R /) DAmP
(Ep, P!, BEAM PROFILE )

\\vmrev . TPAC

4 .

e VERTEY CccD vS APD (HYRRID,"
monolLISIC )

Trmin , THICK NESS
« CENTRAL TRACkERS TPRC vs JET
Burxicrw 1D

e & _*r . 12 v
(R~ = Bl ° CPTIMI2ATI ON

¢ INTGR MEDIATE TRACKEN
DEVICES
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\CALORI METERS

- CNERCGY FLOW
TRACKkER + CAL. N £

° DEVICES TILE+FIBER , WSI, SHASHUC
CoST , PosITien CF So Leno D
ELENCY RESOLUTION

(COMPENSATION €Al ?)

CRANULARITY |
LOAG . SECMENTATION
HERMETICITY CBARREL JEC [ FwbD)
ovERLApP, CAPS

® /4 peviceS <« LMC)LeP

- PTID e LC pnYysSics

- CEVERATOR <« LEP GEN. WG,

« FAST/FuLL SIMULATION

PEREcRMANMCE

LOwW ENEREY HADRON INT.
n CEANT



FASHIONABLE PARTICLE/
ASTRO- PHY'SICS

1) NEUTRINOG PHYSICS

3
OM’;J — My, ~—
MR

COMPARING THE MIING
MATRICES OF QuUARKS/ LEPTeNS

( CiKM }H{ MHT}

= PHYSICS ® O (10") Gev- GUT SCALE
BUT THESE MAL MATRICES SHOULD
CoME FRoM “ HIGES YUKAWA INT

2) DARK MATTER

[

o 7z 2
cot D x° G 227

> SusY



3) ASTRO PARTICLET pHYSICS

AGASA + Fly's Eqo + Hifles

P+ CMB =» PeT"

|
ﬂ

IOUQ '°3° !03'!
E[ev]

Vs’ < Er»r” J2210"CeVx 16V
~ s:thch\/

THEY MAY SETE “SOMETHING
RBUT CANMOT TeEU- WHAT 1T IS,

= PREUSE MEASUREMENTS @

(oL DER SNERGIES MAY
3 EinD “SomeTHNG*



¥) LOSMOLOGICAL (ONSTANT

LIm

JIA MAY come Erom
OME HIEES

ACTER THE INELATION.



APPLICATIONS OF
LC TecHroLOGIES

® MEDICAL APPLICATIONS

SINCE C-BAND , X-RAND LINACS
ARE MUCH SMORTER THAN
CURRENTLY USED S-BAND LINACS,
ITE THEY ARE MUCH CHEAPER
THAN S-BRAND, THERE Wit 3T
MANY APPLICATION S,
. e LINAC FoR MEDICAL WACTES

® FEL AS U4 TH CENERATION
Come RENT X-BAY SouRCE

MATERIAL SCIENCE
BioLoéy
svper LSI

-m - - = 8 [ )

ALl LC COMMUNITIES (EXCEPT
FoR CLIC ) CoNSIDER FEL

JLC-1 PReponT 144 2 -
CDR DELY/ ECFA STUDIES (993
2%

2DR NLC STUDIES [11%%



PHYSICISTS CAN ONLY CBSERVED

I N AM IVoRY TOwWER of
UMWERSOTY CE “CALAPALES \SLAND.
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GoaLs

¢ Devetep CASE FeR S %S00 GeV/
PROGRAM

2 BRING ToGETHER THE

WoRLD wi! DE Communs Ty
WHICH WANT To Do TS
PROGRAM

3 BUILD uvp CooPERATION wrru
THE COomMMmuNITY

7 ReVIEw  PRIORITIEC LR

NexyT STEpRS
MICHER eNERLY

Y? e
GI1cA 2



